Characterization of an Apis cerana cerana cytochrome P450 gene (AccCYP336A1) and its roles in oxidative stresses responses.
Cytochrome P450 monooxygenases (P450), widely distributed multifunctional enzymes, that play an important role in the oxidative metabolism of endogenous compounds and xenobiotics. Studies have found that these enzymes show peroxidase-like activity and may thus be involved in protecting organisms against reactive oxygen species (ROS). In this work, Apis cerana cerana was used to investigate the molecular mechanisms of P450 family genes in resisting ROS damage. A cytochrome P450 gene was isolated, AccCYP336A1. The open reading frame (ORF) of AccCYP336A1 is 1491bp in length and encodes a predicted protein of 496 amino acids. The obtained amino acid sequence of AccCYP336A1 shared a high sequence identity with homologous proteins and contained the highly conserved features of this protein family. Quantitative real-time PCR (qRT-PCR) analysis showed that AccCYP336A1 was present in some fast developmental stages and had a higher expression in the epidermis than in other tissues. Additionally, the expression levels of AccCYP336A1 were up-regulated by cold (4 °C), heat (42 °C), ultraviolet (UV) radiation, H2O2 and pesticide (thiamethoxam, deltamethrin, methomyl and phoxim) treatments. These results were confirmed by the western blot assays. Furthermore, the recombinant AccCYP336A1 protein acted as an antioxidant that resisted paraquat-induced oxidative stress. Taken together, these results suggest that AccCYP336A1 may play a very significant role in antioxidant defense against ROS damage.